During the 1980s, many development partners in Africa were preoccupied by the application of research results to agricultural development. In Burkina Faso, this awareness led to set structures and mechanisms for the promotion of research results. From the synthesis of critical analyses of the valorization system, it appears that the valorization concept is polysemous. In addition, there has been strong evolution in the mechanisms for promoting research results, development has also been hampered by certain shortcomings. Thus we propose, as a main track for a successful valorization policy, the creation of start-ups constituted of young professionals who possess skills that are specific and complementary. Young university-educated professionals are equipped to understand the new technologies of production and agricultural transformation. With an effective management plan the start-ups they represent could foster an effective application of research results, to improve food security and enhance the competitiveness of Burkina's agricultural products on international markets. KEY WORDS: VALORIZATION, POLYSEMOUS, START-UP, AGRICULTURE afrika focus -Volume 32, Nr. 2 [ 8 ] ABDOULAZIZE BANHORO, RASMATA NANA, MAHAMADI HAMED OUEDRAOGO AND MAHAMADOU SAWADOGO afrika focus -Volume 32, Nr. 2 [ 18 ]
Introduction
Burkina Faso is a landlocked country located in the heart of West Africa, and covers an area of 274,200 km 2 . Its economy is essentially based on agriculture and livestock, sectors that employ more than 80% of the active population. They also account for 80% of the country's export earnings (FAOSTAT, 2014) . Burkina Faso, like other countries in Sub-Saharan Africa, faces enormous challenges in terms of meeting social demands in vital areas such as food, health and education. The situation is exacerbated by the high population growth that is driving development progress (Butare and Zoundi, 2005 , PNDES 2016 -2020 . According to Barrow (1991) , in the Sub-Saharan Africa zone, where three-quarters of the 400 million people depend on subsistence agriculture, natural resources (land, water, pasture, forests, etc.) are being degraded to a disturbing extent. To deal with this situation, the Heads of State and Government of the Organization of African Unity (OAU) suggested that modern science and technology could be valued to solve the problems of desertification, population growth and hunger (MBow and col., 1992) . These initiatives reflected the desire to use the results of research and the expertise of scientists for the benefit of agricultural development. In Burkina Faso, this awareness of the important role of research in sustainable development policies led in 1995 to the development and implementation of a Strategic Plan for Scientific and Technological Research. In addition, the issue of valuing the results of scientific research and technological innovation (VRRI) for development has been at the center of national development policies. These reflections led to the development of a national strategy for the valorization of technologies, inventions and innovations (SNVTII) and the setting up of research and valorization structures. In view of the importance of the subject, studies have been conducted, by State structures and by national and international authors, to make an inventory of fixtures and produce a critical analysis of the valorization system. The present article provides a synthesis of these works: it reviews significant valorization developments, highlights certain aspects of the valorization process often neglected in development policies and proposes pathways to successful valorization, at the service of the sustainable development of agriculture in Burkina Faso.
Background and rationale
In Burkina Faso, scientific research and innovation has generated many results in biophysical areas (agronomy, the environment, materials, natural resources, etc.), and across the economic, social, human and political sciences, results that can contribute to endogenous development. However, the low levels of use of results by development actors, led policy makers in 1994, to set up workshops to disseminate results for their efficient use. The aim was to promote the results of scientific research and technological innovation as a key factor for sustainable socio-economic development in Burkina Faso. In order to achieve this goal, the state has developed a coherent policy to publicize the results of research to potential users. Despite these efforts spanning 24 years, the question of the valorization remains problematic. "The impact of research results on socio-economic development remains mitigated and the importance of research remains poorly perceived at the population level". One of the corollaries of this situation is the threat of food insecurity that hangs over the country following poor agricultural campaigns. Indeed, according to the Minister of Agriculture (RFI, 2018), more than 2.5 million people are threatened with starvation due to the cereal deficit caused by poor rainfall and crops pests. This study is conducted in a context where many indicators of climatic variation affect agriculture in Burkina Faso. Increasing the number of studies related to plant breeding could help boost an agricultural sector that lacks sufficient quantities of quality seeds. The use of the results of research remains embryonic at the level of family farming, which is predominant in Burkina Faso. In view of the adverse effects of climate change on agriculture, knowledge of the results of research and technological innovations in this field are imperative. It is therefore necessary to review the current context of VRRI's mechanisms in order to better identify the system's shortcomings and suggest solid tracks for developing the agricultural sector.
Valorization concepts
To understand the problematic nature of the valorization of research results, it is essential to understand the different terminologies used by the actors involved. The term "valorization" is polysemic and the definitions given vary according to the organism or the country considered. In fact, in Burkina Faso, Law N ° 038-2013 / AN, which provides for the orientation of scientific research and innovation, defines the valorization of research results as a process of exploiting the results of research for changes favorable to development. This law differentiates between the valorization of research results and its extension. It defines the popularization of research results as the action of raising awareness of research results among main actors and the general public. However, we note that these terminologies are used differently by different actors. In Africa in general, and in Burkina Faso in particular, valuing results is very similar to popularize them, seen from the standpoint of the broad public. In the ANVAR provisional guide on procedures for the valorization of Research and Innovation Results, valorization is defined in a schematic way, through six categories that are not mutually exclusive: academic or professional valorization, scientific valorization, technological valorization, social valorization, economic valorization and political valorization (SP/ANVAR, 2017). Academic valorization of educational content consists of incorporating the results of the research into the modules of academic training. This is the introduction of an enhancement module for "updating the content of courses offered to students or professionals involved in the process of developing their professional knowledge and skills". At the level of scientific research, the exploitation of results consists of disseminating them in the form of scientific publications in specialized journals, communications at conferences and seminars, posters, fact sheets, photos and videos. Media such as radio, television and the print media, public or private, can also be used. For research, Day (1988) said that a scientific experiment, no matter how spectacular the results, is not complete until the results are published. Communicating the results of one's research is therefore an essential aspect of the researcher's work. It is mainly through this means that we understand what has been done, why it was done and what it contributes to knowledge. Technological valorization refers to the use of research results to develop new processes or to improve existing processes operated by companies created for the purpose. An important element of technological valorization is the existence of networks of innovators comprising Research and Development (R & D) cells in universities and research centers and also the research-industry link. Social valorization concerns the development of solutions or applications emanating from research, with the aim of solving a known social problem. As a result, the purpose of the valuing would be to demonstrate the social utility of the research and obtain posteriori its public funding.
Economic valorization is a process of implementation by which research results can have a real economic impact. It is the commercial exploitation of research results in the form of goods and services, and increases in productivity and employment. Political valorization takes into account the research results in the design, implementation and evaluation of the country's economic, social and cultural development policies. Also, political valorization should allow civil society to elaborate some advocacies in order to have a general influence in the decision-making process.
Inventory of fixtures of the valorization of the research results

Acquired
The analysis of the inventory of fixtures of the VRRI in Burkina reveals a considerable effort has been made by the State. Indeed, aware of the leading role of research results in the socio-economic development of the country, the State has set up several research structures and valorization mechanisms at the research level, in some ministerial departments and to the level of the inventors and private innovators. Thus, since 1995, the State of Burkina Faso has adopted a strategic plan for scientific and technological research. In addition to helping generate results at the research level, this strategic plan has made it possible to set up structures and mechanisms for promoting results in the National Center for Scientific and Technological Research (CNRST). These structures and mechanisms of valorization are namely the Direction of Scientific and Technical Information (DIST), the National Agency for the valorization of the Results of the Research (ANVAR), the National Forum of Scientific Research and Technological Innovations (FRSIT), the services liaison research development, etc. In addition, at the legal and regulatory level, there are texts governing the institutional anchoring of these recovery structures. This legal and regulatory framework is a credible provision that allows structures to carry out their activities. At the level of the ministerial departments, the valorization is ensured by specialized services in charge of creating the link between research and the exploitation of its results by farmers and enterprises. This device for promoting the use of technologies was established in Burkina Faso with the creation of the Ministries of Agriculture, Livestock and Environment whose main objectives are the promotion of productive agriculture and livestock production and the preservation of the environment through sustainable development. The valorization network in these ministries is supported by the Regional Directorates of Agriculture, Livestock and Environment centrally coordinated by the Direction of Agricultural Popularization (DVA), the Direction of Popularization and Transfer of Technologies (DVTT), the National Forest Seed Center (CNSF) and the National Council for the Environment and Sustainable Development (CAPES, 2006) . The following table summarizes the role to be played by several State structures involved in the VRRI (DG/ANVAR, 2014; CAPES, 2006; CAPES, 2008) .
Structures of VRRI Role
Directorate of Agricultural Extension / DVA
− guided visits on new technologies and diffusion tests through production test plots (PTP), production plots (PP); − formalized partnership for research supporting the application of technologies retained in school fields; − tests of diffusion of new technologies through the production test plots (PTP) and the production plots (PP); − testing and dissemination of agro-food processing technologies; − the formalized partnership for accompanying research In addition, the Ministry of Higher Education, Scientific Research and Innovations (MESRSI) ensures the valorization of the results of research through institutes or research centers and universities. For example, at University Ouaga I Pr. JKZ (formerly University of Ouagadougou) there is a Vice-Presidency in charge of University-Business Relations, a Center for Studies, Documentation of Economic and Social Research (CEDRES), and a university press (MRSI, 2012). In addition, the State of Burkina Faso has established several partnerships with regional and international research institutions that are also keen to foster valorization, according to their specificity, the results of the research (Table 2) .
Categories institutional
Executing agency Center of interest
International IRD/CIRAD/ICRISAT/ IITA plant production, varietal selection, crop defense, animal production, forest production, Natural Resource Management and Production System
International CIRAD food technology, valorization of local food products, agricultural mechanization
International CIRAD/2iE/ICRAF forest production, agroforestry, biodiversity, conservation / regeneration of vegetation cover, forest products valorization, water, energy, environment
International CIRDES epidemiology, vaccines, genetic resistance Regional WARDA production and technology transfer, increase the sustainable production of rice-based cropping systems International ILRI increase the productivity of small livestock farms To this list must be added the participation of farmers' organizations, private organizations, financial institutions, NGOs and the media. Thus, in view of all these actions and the continuing production of informed texts, it is safe to say that the valorization system put in place by the state has continued to improve over the years. In this sense, we can cite, as an example of improvement of the valorization system, the creation in 2011 of the Ministry of Scientific Research and Innovation (MRSI). One of the main missions of this body is the valorization of research results, inventions and innovations. To carry out this mission, the department developed participatory strategic guidance documents. These include: The vision of the strategy is "development actors make better use of technologies, inventions and innovations to improve their living conditions through sustainable valuing structures and mechanisms" (MRSI, 2012) . As a global objective, the strategy aims "to promote the intensive use of technologies, inventions and innovations to contribute to the economic, social and cultural development of Burkina Faso". The specific objectives of the strategy are: -ensure the firm protection of the Technology of Inventions and Innovations (TII); -make technologies, inventions and innovations available and accessible to actors; -set up and / or strengthen the valuing structures of TII and ensure their functioning; -develop specialized human resources for valuing TII; -ensure effective communication on the valorization of TII. (SG/ANVAR, 2014) These specific objectives make it possible to define five strategic axes with a formulation of the stakes, the programs and the strategies of accomplishment (annex 1). Indeed, these axes are an implementation plan to achieve the objectives of SNVTII. Then, axes 2 and 3 focus respectively on strengthening growth poles through the creation of innovation parks; and on accelerating the transfer and adoption of technologies, inventions and innovations by strengthening research-valorization interfaces. Innovation parks are platforms where several technologies, inventions and promising innovations are identified and arranged, allowing several actors (researchers, academics, companies and Technical and Financial Partners (TFP)) to form close partnerships that aid efficient valorization. These parks constitute a system of pooling resources intended to offer an open community of users the possibility of carrying out one or more projects of valorization on one or more leading products. Innovation parks can be established in a growth center (various activity zones, outskirts of large agglomerations, etc.) to reinforce them. This is the case of Bagrepole, where innovation parks have been established in promising sectors (ANVAR, 2015) . To improve these parks, management and animation units as well as technical support for the dissemination and exploitation of technologies and innovation have been implemented. The innovation platform or multi-actor's platform is defined as the grouping of means (equipment and human resources) intended to offer an open community of users, in particular companies, resources (equipment rental, benefits, services, etc.) enabling them to carry out their research and development and innovation projects. In addition to these two platforms, SNVTII has also initiated a showcase of technologies, a place in which the most conclusive results of research, inventions and innovations are permanently exhibited in order to interest potential private and / or public operators in the valorization (MRSI, 2012). On the other hand, in order to achieve the strategic objectives of the National Policy for Scientific and Technological Research (PNRST), the government has created the National Previous work on the critical analysis of the valorization system has shown that "financial institutions lack specialist skills in financing and supporting projects to promote research results". The creation of FONRID therefore responds to this gap. Its 2014-2018 strategic plan, adopted in July 2013, covers seven (07) strategic directions affecting several sectors: agriculture, human and animal health, education, energy and mining, local materials, and the culture of good governance and peace. Thus, Strategic Direction 1 addresses the contribution of FONRID to the improvement of food security and sovereignty through the development of technologies to increase agricultural productivity, preservation, development and sustainable use of natural resources for the well-being of the population. Several projects accompany this orientation, following research themes specific to the constraints of the agricultural production and processing system.
Interviews with the Director of Projects and Programs and with the Head of Studies, Projects and Programs highlighted the mission and methodology of FONRID in the agricultural sector. Indeed, FONRID has the mission to offer a financing framework for research and innovation activities through calls for projects to enable research to occupy a prominent place in the national development policy of Burkina Faso. In practical terms, this is evident in the agricultural sector through project funding to generate results that are disseminated to help improve production. Project proposals are submitted via a competitive call for concept notes for research proposals, and selection is rigorous (FONRID, 2013) . For example, the 4th call for submission of the Conceptual Project Notes (NCP) of N ° FONRID / AP4 / NCP / PC / 2015 was aimed mainly at research and development projects and projects for the valorization of the results of research and innovation. In the agricultural sector, selected projects included the diffusion of sorghum resistant to striga, the dissemination of improved cowpea varieties, popularization of effective seedling densities, extension of seed drills and mechanical spreaders, etc.
Gaps
Critical analyses of the valorization system have identified a number of shortcomings. Despite the many efforts devoted to the creation and popularization of high-performance technologies, agricultural development is failing to achieve its intended purpose. These analyses have revealed certain aspects of valorization that are not sufficiently exploited by development policies. These include: -the low consideration within academic and professional circles of the mechanisms of valorization of the State. Most research activities lead to formal knowledge or procedures. To understand them and grasp their scope, people need to be trained. So professional centers and universities can be effective forums for understanding, disseminating and exploiting research results as long as they are included in training programs. -the lack of a critical mass of communicators specialized in scientific popularization and technological innovation. -the weak organization of the production and processing sectors which does not allow the professionalization of the actors, thus constitutes a brake on the establishment of public-private partnerships. In addition to the shortcomings mentioned in previous studies on VRRI, it should be noted that in the agricultural sector, methods of communication are not adequate. The key actors in the sector are farmers, mainly living in rural areas. The massive use of the media (press, poster, television, etc.) certainly has its advantages but is not a suitable tool to reach the maximum number of people in the countryside. While the targeted communication initiative of the high-yield maize development project in the UEMOA area is to be welcomed (ANVAR, 2018), it is worth emphasizing that this type of project for the dissemination of improved varieties that take into account the social context is limited to specific areas. In the ANVAR draft guide on VRRI procedures, very interesting communication methods have been proposed that are adapted to the national context (annex I). It would therefore be necessary to adapt these methods specifically, mutatis mutandis, to the agricultural sector. Also, at the level of agricultural research, the potential of results generating patents is problematic. Because the researcher is considered an employee of the State, the results of his work are considered as belonging to his employer who represents the public mass. The problem is that the mechanism that allows the transfer of the results of the researcher to the public mass (example of the production of seeds), is typically run by private structures, and generates large sums of money. The awards given at FRSIT's biennial editions to the best inventors and innovators as a reward are very good initiatives. But these rewards do not concern all researchers and do not guarantee an equitable sharing of the benefits derived from exploiting the results of their work. This situation gives rise to two major problems: -the researcher himself becomes a specialist in valorization by embarking on agricultural production activities; -the researcher mainly uses these results for his promotion to CAMES without really worrying about their local extension. On the other hand, it should be emphasized that there is no private sector specialized in research for industrial recovery. This issue should be addressed in a fundamental approach with a view to understanding new technologies. Thus for instance, in the sector of seed production, Dr. Tinland, an expert in the agricultural sector, said during an interview: "the first country in West Africa to develop a leading seed industry, and consequently to become a leader in the agricultural sector, will be the one that will empower its industry and make regulatory systems predictable". The lack of private interest makes the yield of some agricultural crops consistently low. Public research often bears no responsibility when results made available to farmers fail or cause losses. During the interviews, we met some producers who complained about the quality of the improved seeds. These are often problems related to the development cycle of the plant or problems of heterogeneity of the material whose merits have been bred as hybrids. The importance of the private sector is its obligation to have satisfactory results in order to ensure the quality of its product and maintain its clientele. The existence of this type of enterprise could revive agriculture by strengthening it in agricultural biotechnology if accompanied by an effective audit mechanism. From our analysis of the interviews, it appears that the real problem of valorization is social and industrial. In fact, at the social level, farms are for the most part family legacies and production is mainly intended for family consumption. The population does not perceive agriculture as a profession that can properly sustain and enrich those who practice it. As a result, agriculture is in the majority subsistence farming of the rain-fed type, characterized by low productivity which is linked to the tools used, the non-mastery of modern techniques of production and the weak use of the quality inputs (improved seeds and fertilizers). The other social aspects that constitute an obstacle to the valorization of the research results include the lack of awareness of the potential of modern techniques of production and the cultural context (habit and mentality). As a result, Burkina Faso has remained on the margins of the green revolution that has helped some countries to see a substantial reduction in undernourishment (China and India, for example) or even become exporters of rice (Thailand, Vietnam, Indonesia) (FAO, 2000) . On the economic front, the current industrial development of Burkina Faso does not allow for the establishment of an effective Research-Development partnership. The research-SME / SMI collaboration makes it easy to establish user-oriented research because the main characteristic of SMEs is their ability to innovate quickly to adapt to market competition. The Ivorian economic model, after the 2011 crisis, largely dominated by agro-industry (TANOH, 2013; MAAF, 2015) , can be a perfect example for Burkina Faso. Indeed, once jewel of the West African economy with a representation of 40% of economic activities of the UEMOA (World Bank, 2010), the Ivory Coast experienced in 2012, a remarkable economic recovery. After the socio-economic crisis that degraded the country´s economic system, this recoverywas mainly driven by the activity of SMEs. The Ivorian Minister of Commerce wrote in 2016, on his Twitter account: "SMEs represent 98% of the formal economic fabric, 20% of national wealth, 12% of investment and 23% of the workforce." (Izo, 2016) . This sector is at the center of the current governance policy that aims to make the Ivory Coast an emerging country with a strong industrial base by 2020.
The impact of this level of industrialization is the establishment of an appropriate framework for the public-private partnership at the heart of the strategy of the National Development Plan (NDP) 2016-2020. The public investment program of the new Ivorian NDP, estimated at CFAF 30,000 billion, is funded 37.6% and 62.4% by the public sector and the private sector respectively (PND 2016 (PND -2020 . The private sector is therefore at the center of Ivory Coast's development strategy.
Conclusion / Recommendation
The valorization of research results for the sustainable development of agriculture involves taking into account the national context. Despite the political will displayed in the form of strategies, actions, institutional and private support, the valorization of scientific results continues to disappoint expectations. Agricultural biotechnologies are little used by producers because of their inaccessibility and low diffusion. However, the current national context shows a satisfactory evolution towards a dynamic system, giving pride of place to the modernization of the agricultural system. For instance, mechanization and the increased use of improved seed types by small producers can be noticed. So themes such as "national economic recovery from SMEs" and "socio-professional integration of young people in the agro-sylvo-pastoral system" are at the center of discussions. Also, the notion of agribusiness now widespread among the population, especially at the level of the educated fringe, has made it possible to understand that agricultural exploitation can be very profitable. It is therefore timely to underline that in Burkina Faso several professional training courses (Table 3) are provided in the agricultural sector, generating considerable potential. Indeed, Burkina Faso's education system has a wealth of young professionals who can be involved at different levels of the agricultural chain. These young professionals, specialists in the agricultural field, equipped to understand the new technologies of production and agricultural transformation, would constitute a nursery for the revival of agriculture in Burkina Faso. The idea would therefore be for the State to initiate, from universities and vocational training centers, the creation of "start-ups" constituted of young professionals possessing a complementary range of specific skills. These start-ups with their different sector activities can be used to build a value chain around a given speculation. This will be a holistic approach that will move from the plant breeder to the agricultural extension officer; from the design engineer to the agricultural technical officer. It is therefore an idea that requires a high level of organization and the development of a solid project; but at the end of execution it will make the following possible: -Introduce young graduates into entrepreneurship, give them work and so reduce unemployment and dependence on public service competition. At the state level, it will be mainly facilitation for the recruitment and emoluments of these agents. -Start-ups can form a network of "model farmers" or "contact farmers" working with extension institutions that can influence the local population in a sustainable manner and their ease of understanding and exploitation of technological leaps made in agriculture (biotechnology and agricultural mechanization). They will thus constitute local experts who can provide support-advice to the population. In addition to being effective and a sustainable rostrum of valorization of the results of the research, they will be a showcase for the valorization of human resources. -This initiative can help to professionalize the agricultural sector and establish strong competition in the production and transformation systems of agricultural sectors. Competitiveness is governed by the capacity for rapid innovation, production of quantity and quality at a lower cost in order to adapt to market conditions. We can therefore have very strong research and development liaison services, a well-developed public-private partnership and the rapid industrialization of the agricultural sector. -They will also allow for the implementation of water management and control techniques, the integrated management of soil fertility as well as the strict maintenance of the technical itineraries of the speculations established by the research to obtain maximum yields. -Lastly, we hope that the overall implementation plan will lead to an efficient valorization of research results, achieve food security and make Burkina's agricultural products competitive in international markets.
